Identification of translocational breakpoints within the intron region before the last coding exon (exon 12) of the EVI1 gene in two cases of CML-BC with inv(3)(q21q26).
We have previously shown that the EVI1 gene at chromosome 3q26 is transcriptionally activated by chromosomal rearrangements in acute myelogenous leukemias (AMLs) with inv(3)(q21q26) or t(3;3)(q21;q26). The breakpoints in t(3;3) cases were 15 to 330 kb upstream of the EVI1 gene, while those in inv(3) cases were 150 to 200 kb downstream and outside of the EVI1 coding region. The EVI1 gene is also activated in chronic myelogenous leukemia-blastic crisis (CML-BC) with inv(3)(q21q26); however, the molecular mechanism of EVI1 activation in CML-BC is still unclear. In this paper, we have analyzed chromosomal rearrangements in two leukemia cell lines derived from CML-BC with inv(3)(q21q26) and have identified the breakpoints within the EVI1 coding area. The EVI1 gene spans over 100 kb with 12 exons (10 coding exons), and the chromosomal breakpoints are clustered in the intron region before the last coding exon (exon 12). The nucleotide sequence of EVI1 cDNA clones from MOLM-1 cells was truncated at exon 11, and a novel sequence of 681 nucleotides was added at the 3' end of the EVI1 transcripts. The novel sequence was derived from a readthrough intron sequence 3' to the coding exon 11 adjacent to the breakpoint. The breakpoints at 3q21 were within the breakpoint cluster area downstream of the ribophorin I gene, suggesting that the activation mechanism of the EVI1 gene in CMLs with inv(3) is the same as that in AMLs with inv(3). These results indicate that expression of a truncated EVI1 gene is an important factor in the progression of CML.